Introduction
Conventional accounting indices are used for measuring firm performance (Allgood & Farrell 2003; Bailey & Helfat 2003; Neumann & Voetmann 2005; Peng 2004; Shen & Cannella 2003) . Such measurements are determined in accordance with Generally Accepted Accounting Principles (GAAP), requiring conservatism in preparing financial statements.
Economic value added (EVA) was proposed as an estimate of a firm's economic profit. The basic concept of EVA is that economic profit is created when the return on a firm is higher than the firm's capital cost (Mahdavi & Rastegari 2007) . Therefore, EVA is used to calculate shareholder value (Kaur & Narang 2008) .
Earnings management is when managers exercise judgement in financial reporting and in structuring transactions to adjust financial reports (Healy & Wahlen 1999) . Several studies have focused on determining whether earnings management exists and on identifying the motive for managing earnings (e.g. Anjum et al. 2012; Brown & Higgins 2001; Caton et al. 2011; Chang, Hsin & Hou 2013; Chiu et al. 2013; Datta, Iskandar-Datta & Singh 2013; Degeorge et al. 2013; Essid 2012; Farrell, Unlu & Yu 2014; Francoeur, Amar & Rakoto 2012; Habib, Bhuiyan & Islam 2013; Hansen 2010; He, Yang & Guan 2011; Jha 2013; Kangarluei, Motavasse & Abodllahi 2011; Karampinis & Hevas 2013; Kim & Sohn 2013; Lin & Wu 2014; Nagata 2013; Salteh & Valipour 2012; Shu & Chiang 2014; Wu, Lin & Fang 2012; Zhang & He 2013) . lenders and creditors (or other categories of investors) with a method for analysing the value of enterprises.
The Group of Twenty (G20) is an international forum from 20 major economies. Collectively, the G20 economies account for approximately 85% of the gross world product (GWP), 75% of world trade (if all European Union intra-trade is excluded) and two-thirds of the world's population. Africa is the world's poorest and most underdeveloped continent. The 2003 United Nations Human Development Report indicated that the bottom 25 ranked nations were all African.
Because countries have relatively distinct governments, cultures, laws and economic conditions, enterprises operate in unique systems and environments; therefore, they cannot be considered equivalent. In this study, we developed a regression model and compared the relationship between earnings management and EVA among organisations in African 1 and G20 2 nations.
Literature review
Economic value added Stewart (1991) revised the computation of residual income and established a methodology for computing EVA. However, Parvaei and Farhadi (2013) reported that historical EVA offers low predictability for performance measured using return on equity (ROE), return on assets (ROA) or other metrics, and free cash flow has slightly superior predictability compared with other measures. Huynh, Gong and Nguyen (2013) investigated the integration of activity-based costing (ABC) with EVA as an approach to measure firm performance. They proved that the EVA-ABC method is an innovation management accounting approach.
Regarding the factors influencing EVA, Burja and Burja (2010) revealed that EVA and resource management are interdependent. Moradi, Ghomian and Fard (2012) indicated that profitability, firm size, growth ability and intangible assets are significantly positively related to EVA, whereas capital structure is significantly negatively related to EVA. Nikbakht and Moghimi (2011) demonstrated that the active debt ratio is inversely related to EVA in manufacturers of non-metallic mineral products, construction machinery and industrial equipment. Altendorfer and Jodlbauer (2011) have indicated that fewer changes in a firm's operational personnel yield higher EVA. Haque et al. (2013) reported that dividend payout has a significantly negative relationship with EVA; this is because shareholder value theory discourages the distribution of earnings in the form of dividends because it implies management inefficiency towards maximising shareholder wealth.
1.We considered Egypt, Nigeria and South Africa because these nations have the top three gross domestic products and largest stock exchanges (i.e. Egyptian, Nigerian and Johannesburg Stock Exchanges) in Africa.
2.We only selected Argentina, Japan, Korea, Russia and Saudi Arabia because these nations do not belong to other groups such as the NAFTA, ASEAN, EU and Newly Industrialised Country nations.
Earnings management
The tools of earnings management are detailed as follows. Firstly, managers can make discretionary accrual (DA) item choices that are allowed under GAAP to reach a desired level of earnings. DAs are a component of accounting accruals and include items indicating a manager's forecasts of uncertain events. They can also be misleading when manipulated to distort public information for private gain. Dechow, Saloan and Sweeney (1995) , Islam, Ali and Ahmad (2011) and Chang et al. (2013) The literature on accounting reports several motivations for earnings management; such motivations include mergers and acquisitions (M&A) (Francoeur et al. 2012) , exchange rate exposure (Chang et al. 2013) , R&D (Zhang & He 2013) , product market pricing (Datta et al. 2013) , distressed firm (Habib et al. 2013) , board interlocks (Chiu et al. 2013) , free cash flow (Kangarluei et al. 2011) , investor stock returns (Wu et al. 2012) , firm profitability (Anjum et al. 2012) , initial public offerings (Nagata 2013) , equity-based compensation (Essid 2012) , seasoned bond offerings (Caton et al. 2011) , private placement issuers (He et al. 2011) , tax (Karampinis & Hevas 2013) , seasoned equity offerings (Shu & Chiang 2014) , debt covenant (Jha 2013) , financing constraints (Farrell et al. 2014) , analyst coverage (Degeorge et al. 2013) , earnings benchmark (Hansen 2010) and corporate governance (Lin & Wu 2014) . Datta et al. (2013) revealed that firms with inferior product market pricing power in competitive industries frequently report discretionary earnings accruals. Habib et al. (2013) found that managers of distressed firms engage more in income-reducing earnings management practices than do managers of financially stable firms. Kangarluei et al. (2011) revealed a significantly positive relationship between earnings management and free cash flow, and they reported that the relationship is more significant for firms with high free cash flow, thus indicating that a firm's free cash flow can motivate managers to engage in earnings management behaviour. Wu et al. (2012) showed that earnings management has a negative effect on firm profitability. Because they elucidated the manipulation of company profits, their study is of vital importance to managers, investors and analysts for decision-making and analysis. Caton et al. (2011) showed that issuers tend to inflate earnings performance before an offering (seasoned bond offering). He et al. (2011) reported that earnings management serves as a likely source of investor over-optimism during private placements; moreover, they showed that income-increasing accounting accruals made during private placements predict post issue long-term stock underperformance. Degeorge et al. (2013) reported that in countries with high financial development, increased intra-firm analyst coverage engenders low earnings management.
Hansen (2010) reported that firms prefer to avoid a loss benchmark (i.e. managed earnings is above zero in time t); however, he did not consider firms just below the lossavoidance benchmark that might be using DAs to avoid missing an alternative benchmark. Karampinis and Hevas (2013) reported that tax pressure is a significantly negative determinant of DAs in the pre-International Financial Reporting Standards (IFRS) period
Relationship between earnings management and capital costs Salteh and Valipour (2012) indicated a significantly inverse relationship between DAs and the weighted average cost of capital. Managers attempting to avoid loss are likely to have stronger incentives to exaggerate their earnings to present a higher growth rate to generate a more positive picture of their business, which subsequently leads to diminished weighted average capital costs. Moreover, Wang, Jiang, Liu and Wang (2015) demonstrated that managers of listed firms consider that investors cannot identify earnings management through DAs; therefore, to generate a favourable image of businesses among investors, such as reduced capital cost, they are highly likely to attempt to adopt earnings management through DA items, inducing EVA to increase:
H1: Earnings management through DA manipulation of earnings has a significantly positive relationship with EVA. Kim and Sohn (2013) determined that cost per capita is positively associated with the extent of REM activities aimed at earnings manipulation. Specifically, they argued that REM activities increase the cost of equity because of two major reasons. Firstly, REM introduces noise into reported earnings because it affects accruals in addition to distorting the cash flow through real operation-manipulating activities. Secondly, REM is more difficult to detect than Accrual earnings management (AEM) and REM activities are typically less subject to external monitoring or scrutiny. Moreover, REM is more difficult to detect using internal monitors such as the board or audit committee. Because REM might not be curtailed by effective governance mechanisms, external investors experience difficulty when evaluating firm performance. Brown and Higgins (2001) also observed that REM is positively associated with capital costs because REM distorts the fundamentals of a business. Furthermore, it increases noise or errors in earnings and reduces investor expectations on future cash flow levels. Therefore, managers of listed firms attempt to adopt earnings management through REM, which may increase the capital cost and then reduce EVA:
H2: Earnings management through REM activity manipulation has a significantly negative relationship with EVA.
Methodology
The sample for this study was obtained from the COMPUSTAT database between 2009 and 2013. This study also adopted the ordinary least squares (OLS) method. The variables and model of this study are discussed in the subsequent sections.
Independent variables: Earnings management Discretionary accruals
Discretionary accruals has been used as a proxy for earnings management, where the absolute value of ε it was adopted to measure
Where MACC it denotes the total accruals calculated as the change in non-cash current assets minus the change in current liabilities minus the depreciation expense for year t, ASSET it-1 denotes the assets for year t−eno DNETREV it denotes the change in net revenue for year t and PPE it denotes the gross fixed assets for year t (Wang et al. 2015 
Where CAC it is the change in income before extraordinary items minus operating cash flow minus depreciation and amortisation expenses, ASSET it-1 is the assets for year t−s D REV it is the change in the net revenue for year t and DREC it is the change in account receivables for year t. Real earnings management Roychowdhury (2006) developed empirical models for estimating the typical levels of real business activities, as reflected in the cash flow from operations, production costs and discretionary expenditures. We used Models 5-7 to estimate the absolute value of ε it to measure the abnormal level (namely, REM). Where CFO it is the cash flow from operations for year t; PROD it is the sum of the cost of goods for sale and change in inventory for year t; DISEXP it is the discretionary expenses according to the sum of advertising, R&D and sales, as well as general and administrative expenses for year t; TA it-1 is the assets for year t−s t SALES it is the sales for year t; D SALES it is the change in sales for year t; D SALES it-1 is the change in sales for year t−s the SALES it-1 is the sales for year t−s t The absolute value of ε it for Equation 4 denotes the abnormal level of cash flow from operations for year t, the absolute value of ε it for Equation 5 denotes the abnormal level of production costs for year t and the absolute value of ε it for Equation 6 denotes the abnormal level of discretionary expenditures for year t.
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Dependent variables: Economic value added
NOPAT it = Net operating profit after tax for year t=
WACC it = weight average capital cost for year t
where PRETAXOI it is pre-tax operating income for year t, CTR it is the cash tax rate for year t, ASSET it is the assets for year t, AP it is the account payable for year t, NP it is the notes payable for year t, AE it is the accrued expense for year t, PER it is the pre-earned revenue for year t, OAP it is the other account payable for year t, ATP it is the account tax payable for year t, OCL it is the other current liabilities for year t, SSI it is the short securities investment for year t and CIPit is the construction in process for year t ( Huang & Liu 2010; Wang et al. 2015) .
EVA it,2 (adjusted EVA, join adjusted items):
NOPAT it = Net operating profit after tax for year t = PRETAXOI it × (1-CTR it ) + UNARD it + UNAME it + ALAR it + ALLINV it + ALLSSI it WACC it = weight average capital cost for year t
Where PRETAXOI it is pre-tax operating income for year t, CTR it is the cash tax rate for year t, UNARD it is un-amortisation research and development expense 3 for year t, UNAME it is unamortisation marketing expense for year t, 4 ALAR it is the allowance for account receivable for year t, ALLINV it is the allowance for loss on inventory for year t and ALLSSI it is the allowance for loss on short-term investment securities for year t. ASSET it is the assets for year t, AP it is the account payable for year t, NP it is the notes payable for year t, AE it is the accrued expense for year t, PER it is the pre-earned revenue for year t, OAP it is the other account payable for year t, ATP it is the account tax payable for year t, OCL it is the other current liabilities for year t, SSI it is the short securities investment for year t and CIP it is the construction in process for year t.
EVA it,3 (adjusted EVA, (join adjusted items and economic depreciation adjusted items): NOPAT it -(WACC it ×IC it )
NOPAT it = Net operating profit after tax for year t = PRETAXOI it × (1-CTR it ) + UNARD it + UNAME it + ALAR it + ALLINV it + ALLSSI it ± ECONDEPR it WACC it = weight average capital cost for year t
Where PRETAXOI it is pre-tax operating income for year t, CTR it is the cash tax rate for year t, UNARD it is un-amortisation research and development expense for year t, UNAME it is unamortisation marketing expense for year t, ALAR it is the allowance for account receivable for year t, ALLINV it is the allowance for loss on inventory for year t and ALLSSI it is the allowance for loss on short-term investment securities for year t. ECONDEPR it is the economic deprecation adjusted items for year t, 5 ASSET it is the assets for year t, AP it is the account payable for year t, NP it is the notes payable for year t, AE it is the accrued expense for year t, PER it is the pre-earned revenue for year t, OAP it is the other account payable for year 3.It is based on R&D expenses in each business, every year, and is used as a straightline method for 5 years; thus, we can calculate un-amortisation in the next 5 years.
4.It is based on marketing expense in each business, every year, and is used as a straight-line method for 5 years; thus, we can calculate 'un-amortisation' in the next 5 years.
5.Economic depreciation adjusted items are measured using the funds method because it is superior to all other methods. where IE it is the interest expense for year t, DEBT it is the liabilities for year t, ASSET it is the assets for year t, TAX it is the tax rate for year t and EQUITY it is the equity for year t. COE it is the cost of equity measured using the capital asset price model for year t through R f +β(R m -R f ), R f is the risk-free fixed deposit interest rate in 1 year for year t, β is the risk coefficient for year t and R m is the return of market portfolio for year t (i.e. a section of the stock market index). Moradi et al. (2012) demonstrated that capital structure, profitability, firm size, firm growth and intangible assets have significantly effect on EVA. We used debt ratio (i.e. capital structure), ROE (i.e. profitability), sales (i.e. firm size), asset growth (i.e. firm growth) and intangible assets (i.e. firm innovation) to measure control variables. 
Control variables
Empirical model
EVA it,n=1,2,3 = α 0 + α 1 D A J O i t + α 2 D E B T i t + α 3 R O E i t + α 4 F S I Z E i
Robustness test
To avoid possible bias from extreme values, this study adopted the sample data of each variable from the 5th percentile to the 95th percentile (Huang & Liu 2011) .
Results and analyses
Descriptive statistics
The mean DAs in African and G20 nations are positive, indicating that nations use DA items to manage earnings to increase their adjusted income (Table 1 ) because a positive ε it denotes income-increasing, performance-adjusted items (Chen et al. 2011) . Overall, the DAs of the Jones model are higher in African nations, whereas those of the modified Jones model are higher in G20 nations. The mean of REM activities in African and G20 nations is also positive. The African and G20 nations thus adopt REM activities to manage earnings to increase their adjusted income. Consequently, the difference in earnings management is manifested through DAs or REM activities in these nations.
6
According to the performance index (US$ billion), EVA2 is higher and EVA3 is lower in African nations, whereas EVA1 is higher and EVA3 is lower in G20 nations. The proportion of debt and equity return shows that financial conditions have been conservative in these nations since the 2008 global financial crisis. Tables 2-7 showed that the discretionary accruals (DAs) of the Jones model, modified Jones model, discretionary current 6.All of the ε it was measured using Equations 1-6 and passed the t-test. Outside investors may then consider that enterprises have generated a favourable image of businesses, such as higher performance, and may willingly provide more funds to enterprises or accept a lower return of funds (i.e. corporates acquire external funds easily or at cheaper rates), which subsequently, leads to a reduction in the weighted average cost of capital and an increase in EVA. Moreover, a high likelihood exists that managers in African nations attempt to adopt earnings manipulation through discretionary expenditures; however, this type of behaviour does not affect investors' willingness to provide funds; therefore, capital cost and EVA are unchanged.
Empirical test
DAs (modified Jones) have a significantly negative relationship with EVA1 and a non-significant relationship with EVA2 and EVA3 in G20 nations (Table 9 ). These findings do not support Hypothesis 1. Compared with the DA items, an abnormal level of discretionary expenditures exhibit a significantly negative relationship with EVA1 and a nonsignificant relationship with EVA2 and EVA3; these findings support Hypothesis 2. Compared with African nations, the market structure or government policies (e.g. related rules or external monitoring) are more completely capital markets in G20 nations; therefore, investors can identify earnings management.
Furthermore, the absolute value of ε it was obtained using the discretionary expenditures model, and this value indicated that G20 nations use discretionary expenditures to increase their income. Investors may consider that the financial statements are false because earnings management has distorted the real performance; hence, investors may be unwilling to provide additional funds to the enterprise or accept a lower return of funds (i.e. corporates acquire external funds at higher rates), which subsequently leads to an increase in the weighted average cost of capital and reduction in EVA. Moreover, it is likely that the listed firms in G20 nations (most samples in nations are significant partners of the United States) were affected by the 2008 global financial crisis; since then, outside investors have focused more on the true value of enterprises. Therefore, managers have attempted to adopt earnings management through DA items or REM activities, which generates an unfavourable image of businesses.
Variance inflation factors can be calculated to explain the correlation of variables. Therefore, a correlation problem did not exist in this study (variance inflation factors < 10).
7
Debt ratio has a significantly negative relationship with EVA in the African and G20 nations, profitability (ROE) has a significantly positive relationship with EVA in the African and G20 nations, size (sales) has a significantly positive relationship with EVA in the African nations, growth (asset growth rate) has a significantly positive relationship with EVA in the African and G20 nations and intangible assets has a significantly positive relationship with EVA in the African and G20 nations. These results are consistent with those reported by Moradi et al. (2012) . However, size (sales) has a non-significant relationship with EVA in G20 nations. Overall, earnings management (through DA items or REM activities) has a significantly positive or negative relationship with EVA in the African and G20 nations because of the 2008 global financial crisis. Moreover, earnings management (through DA items) has a significantly positive relationship with EVA in the African nations because of the lack of government policies or immature market structures. Consequently, earnings management (through DA items or REM activities) has a significantly negative relationship with EVA in the G20 nations because the market structure or government policies are completely the capital markets in these nations.
Conclusion
Several nations have incurred severe losses since the 2008 global financial crisis. Managers attempting to adopt earnings management through DA items or REM activities for generating a more unfavourable or favourable image of businesses and acquiring external funds at cheaper (easier) or more expensive rates may have affected business capital costs and EVA.
There is a lack of related literature on the association between earnings management and EVA. The results indicate that a significantly positive relationship exists between earnings management through DAs and EVA in African nations. We conclude that the enterprises operate in environments that lack government policy and have an immature market structure. Comparing the aforementioned nations reveals a significantly positive relationship between earnings management through DAs and EVA in African nations. On the basis of our analysis results, we conclude that a significantly negative relationship exists between earnings management through DAs or REM activities and EVA in G20 nations. The enterprises in these nations were affected by the 2008 global financial crisis.
Managers in African nations should increase EVA through earnings management; however, EVA can be reduced in G20 nations through earnings management. The differences in 7.In order to shorten the tables, we omit the solution. 
